Mechanism of increased hepatotoxicity of acetaminophen by the simultaneous administration of caffeine in the rat.
The simultaneous administration of caffeine has been shown to potentiate acetaminophen-induced hepatotoxicity. In the present study, the mechanisms of this effect were studied. Male Sprague-Dawley rats, fasted for 18 hr, were given acetaminophen (0.5 g/kg) and/or caffeine (0.1 g/kg) i.p. Two hours later, the depletion of hepatic reduced glutathione (GSH) induced by acetaminophen was more pronounced by the concomitant administration of caffeine, although the effect of caffeine alone on the hepatic GSH content was minimal at this dose. Covalent binding of a reactive metabolite of acetaminophen to hepatic proteins was increased by caffeine although the free acetaminophen content in the liver was not affected. In isolated rat hepatocytes prepared from normal animals, caffeine enhanced acetaminophen-induced GSH depletion and potentiated covalent binding of the reactive metabolite to cellular proteins. The extracellular release of GSH + oxidized glutathione was decreased by acetaminophen, and this decrease was potentiated further by the addition of caffeine. In the cells, the production of acetaminophen-GSH conjugate also was increased in the presence of caffeine, whereas that of glucuronide conjugate was decreased. In microsomes, NADPH-dependent production of acetaminophen-GSH conjugate was increased in the presence of caffeine. Thus, caffeine appears to potentiate acetaminophen-induced hepatotoxicity mainly by enhancing the production of a reactive metabolite of acetaminophen by mixed function oxidases. To what extend caffeine-induced GSH depletion plays a role is to be clarified.